The career paths of students are influenced and shaped by the subject choices that are made in the final years of secondary schooling. This paper presents the findings of an empirical study that identified the key factors influencing the decision of rural / regional Australian students to choose or not choose to study Information Processing and Technology. The findings revealed that career oriented, extrinsic factors play an important role in motivating the selection of I.P.T. at school and, by implication, information technology at university. There are few apparent gender differences but there is limited evidence to suggest that males may be more influenced by extrinsic motivators and females by intrinsic motivators. Although the factors used in the study were initially identified largely via informal processes, they all appear to influence the decision to take I.P.T. The focus on career-related factors and the instrumentality of taking I.P.T. could explain the drop-off in students taking the subject. This has potentially significant implications as regards the future supply of good information technology professionals.
Introduction
Subjects chosen in the final two years of secondary school have a strong influence on the overall career choices of students and the choices they make about tertiary education. In the last few years, following a downward trend in the I.T. industry, there has been a significant decline in the number of students selecting I.T. or a related subject as a major in undergraduate degrees at Australian universities. Beyond the obvious implications for information technology departments at universities, the smaller pool of students choosing information technology in all likelihood means that a proportion of the most capable students are lost to the field. This comes at a time when employers are demanding high calibre graduates with strong academic records and the skills necessary to meet the challenges of a changing I.T. workplace. Furthermore, a turnaround in demand could find the industry again facing significant skills shortages.
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This research examines attitudes to I.P.T. (Information Processing and Technology) and the reasons for choosing this subject in a group of secondary students at schools in a large regional centre in Queensland. The vast majority of these students come from rural / regional Australia. This research will provide information and indicate solutions to decision makers in school administration and curriculum design, and assist them in making informed choices when developing curriculum paths for senior students. Knowledge of the factors which influence students to choose I.P.T. and the perceptions of students during their course of study will enable teachers to promote I.P.T. in a manner which would enhance student interest and participation. From a policy perspective, it is essential that some of the most capable students, male and female, in regional Australia are attracted to I.P.T. in school and I.T. at university. It is from this group that many of the innovators and entrepreneurs will come that will be needed to keep regional Australia viable in the global economy.
Background
There has been a significant decline in the number of students applying for admission to Information Technology courses at Australian universities in 2003/2004. The Australian Computer Society is of the opinion that this has serious adverse implications for the industry ("Students shun IT in downturn," 2002). There has been a national decrease of 25-30% in applications to study I.T. at tertiary level. Although the information technology sector is in a downturn at present, the smaller numbers of students enrolling in I.T. degree programs could indicate serious skills shortages when the economy rebounds.
There have been relatively few studies of factors motivating subject choice at secondary level, particularly in Australia. Preece (1983) argued that the curriculum choice is more important than variations in quality of instruction while Taylor Fitz-Gibbon (1999, p.218) suggested that: Which subjects were studied may have greater impact on the long-term knowledge of students and may have more consequences for their subsequent life chances, than how well the subjects were studied. While much of the research in this area has focused on 'shortage' areas such as mathematics and science, it could be argued that information technology is another subject area that is likely to have a significant impact on the life chances of the student who makes the appropriate choice. Despite the current downturn in I.T., the occupation has a long history of delivering life chances.
Although students enrolling in information technology courses at universities in Australia come from a large variety of school and work settings, a significant number of new entrants have historically come from recent school leavers who have studied information technology subjects to year 12 level. There are indications that, even during the I.T. boom, the numbers of students choosing to study I.P.T. to year 12 in Queensland have been relatively disappointing. As knowledge of the downturn becomes more widely disseminated in the general population, the numbers are likely to come under even more pressure in 2004.
Within the context of rural / regional Australia, information technology has provided excellent opportunities for many people who would otherwise have struggled to find work. Admittedly, this has usually resulted in migration to urban centres but some of the skills have remained in regional centres, helping local economies survive and even prosper. In recent years, government and industry has also been involved in a number of initiatives aimed at fostering rural renewal via I.T. such as the 'Networking the Nation' program. These programs have funded many large I.T. projects in regional and rural communities in Australia.
The I.T. downturn and the apparent decline in interest amongst potential students is therefore potentially more serious in regional / rural Australia than in urban centres. An important source of career prospects is now challenged and various programmes aimed at regional development via I.T. may be compromised in future. Students who have completed their schooling in regional Australia are more likely to work in these areas than their urban counterparts. They also have a deeper knowledge and insight into the problems of regional Australia.
Subject Choice in Secondary School: A Complex Process
Studies in the UK and USA, for example the work by Preece and Taylor Fitz-Gibbon mentioned above, attest to the importance of subject choice at secondary school. Studies in Australia have validated these findings in the Australian context (Ainley, Jones, & Navaratnam, 1990; McBryde 1991; Warton and Cooney 1997) . Ainley et al. (1990, p.1) argue that the subjects chosen by students in the senior secondary years are widely considered to be important in shaping educational and occupational futures. McBryde (1991) examined the correlation between subject choice, OP (the overall indicator of performance) and tertiary offers received came to the conclusion that the subject select decisions pupils in Queensland make at the beginning of year 11 have important consequences in terms of the offers that will be received (or not) for tertiary entry upon completion of year 12.
McBryde (1991) raises the question whether education is delivering an adequate return on investment. This 'rate of return' can be measured in a variety of ways such as acceptance into higher education and employability. While such measures could address important issues relating to efficacy and accountability, they have serious implications for teachers. Clearly, choosing the 'right' subjects will have a positive influence on return on investment. Should teachers be exerting influence on students to take subjects which are likely to offer a positive return on investment, in terms of national and individual resources expended?
A number of Australian studies have also examined the influence of a variety of factors on subject choice. Campbell and McMeniman (1982) found that location, size and type of school attended and socio-economic status were important factors influencing subject choice. Ainley, Robinson, Harvey-Beavis, Elsworth, and Fleming (1994, p. 12) found that school structures (the curriculum and timetabling) were shown to shape the choice of school subjects. Lee (1993) argued that an important determinant of subject choice is simply what subjects are available to choose from. For a few, this could be restrictive, for example in the case of a rural school that is not able to offer a wide range of subjects. For the majority of students, however, the opposite is true. As students move into their final years of schooling, they are often confronted by a bewildering array of available subjects -in some cases, upwards of eighty. Even those students whose choices are restricted by geography usually have access to sophisticated alternative delivery mechanisms, for example Queensland's highly developed distance learning network.
Given the alternatives available, making subject decisions is clearly very difficult for many students. But, how does the average student obtain information about the choices available? Would the student's local school provide equal amounts of information about all subjects? Might certain subjects be favoured? Would a school inform a student about interesting options available via distance learning when that school could lose funding by virtue of the act of informing the student?
Subject choice is often related to career choice and research tends to follow either a psychological or a sociological approach. Research with a sociological focus typically considers structural factors. Furlong and Cartmel (1995) , for example, argued that available opportunities (beyond merely the subjects available) play an important role in the development of occupational and educational aspirations. Psychological approaches are more interested in the decision-making ele-ments of subject and career choices. Psychological models propose a rational approach to career decision making, emphasizing process rather than choice. The process might involve goals setting, generating and assessing options, fact collection, brainstorming the potential effect of choices, and a review of choices before implementation (Mann & Harmon, 1988; Ormond & Luszcz, 1991) .
We argue that the career decision process is more complex than the psychological or sociological approach is capable of explaining. It encompasses sociological, psychological and information gathering elements. When people need to make decisions, they seek information. This information may be sought from formal sources but people also use informal networks, for example friends, family and associates. People vary according to the way in which they seek information (style) and the way in which this information is processed (heuristics). When viewed in terms of information seeking, many elements of the subject selection process are not rational. Previous research on gender differences in the process of subject selection reinforces this point. Warton and Cooney (1997) argued that the relationships of females are more intimate than those of males. Furthermore, females are usually better integrated into the school environment and have typically formed better networks with other students and teachers. Thus, females are likely to seek information from different sources than males and, where the sources converge, the level of importance attached to an information source is likely to differ.
Research Questions and Method
There has been relatively little focused work on the specific variables influencing subject choice in general and less on the decision to choose I.P.T. in particular.
This study seeks to identify a number of variables that influence choice and evaluate their impact. The study is concerned with the perceptions and attitudes of students regarding their decision to study I.P.T. during their senior school years. For this research we adopt a sociological (structural) approach as a point of departure. While subject choice will not be examined from a psychological (process) approach, the influence of cognitive processes related to information seeking / processing will be examined in subsequent research.
A series of informal interviews was conducted with high school teachers, pupils and parents. The participants in these interviews were asked to identify variables they considered important when students are choosing their senior secondary school subjects. Variables identified by this informal interview process as influencing students' decision to choose a particular subject included: parents, guidance officer, teachers, friends, future career, knowledge, reputation of the teacher and effect on OP (entry level score required for university entry).
The list of variables identified in the informal interview process were tested and refined in a pilot survey which was conducted with a group of Year 12 students who were attending a promotional function conducted by the university. While a rigorous sampling procedure was not used with this group, participants from a significant number of schools were invited.
While the literature indicates that there are potentially a significant number of other variables, many of which we may not even be aware, it was decided that a parsimonious instrument would be most suitable. The pilot survey identified the following eight (sometimes surprising) items as relevant to students' decision to choose I.P.T.
• Advice from and discussion with parents.
• Advice from school guidance officer / teachers.
• Subjects being selected by friends.
• The line/s on which the subject appeared on the selection form.
• Future career choice.
• Knowledge of topics covered in the subject.
• Reputation of the teacher of the subject.
• Influence of taking IPT on future OP.
This study seeks to establish whether the eight variables named above do influence the choice of I.P.T. as a secondary subject and whether there is evidence to suggest some of the variables are acting in concert. We are also interested in the influence of gender on subject choice.
The following questions are examined:
• Is there evidence to suggest that the eight variables are valid predictors of the choice of IPT as a senior secondary subject? • Is there evidence to suggest that the eight variables are equally important as predictors of the choice of IPT as a senior secondary subject? • Is there evidence to suggest that the variables identified as most important can help to explain the drop-off in number of students choosing to study information systems / computer science at tertiary level? • Is there evidence to suggest that there are gender differences as regards the variables which influence the choice of I.P.T. as a senior secondary subject?
Results
All year 11 and 12 I.P.T. students present on the day of survey at nine schools in Toowoomba were surveyed. These schools constitute a good mix between public and private education institutions. The survey instrument was administered by one of the researchers to one class of students at a time. A five point Likert scale was used, where 1 indicates a high level of influence and 5 a low level of influence for a particular variable. In total, 302 students were surveyed, 229 males and 74 females. Because we were surveying a relatively large number of students and were allocated a small time slot, it was important to use a short questionnaire in this first phase of the study. It can be seen that all the variables have some degree of influence on student decisions to study I.P.T. No variable has very low or very high levels of influence but a group of variables tends towards high levels of influence while another group tends towards a discernable level of influence. None of the variables seems to have little influence. The dispersion of scores is also remarkably similar across the variables. It is interesting to note that the items that are most strongly related to rational decision making dominate, while items relating to advice from others are weaker, but still significant. The relative strength of the apparently arbitrary variables 'Line' is also noteworthy.
Although the small number of variables involved does not suggest a factor analysis would be useful for the purposes of data reduction, the apparent grouping of variables apparent in Table 1 does suggest that a factor analysis would be useful to confirm that groups of factors are acting in concert.
A correlation matrix reveals a perhaps disappointing level of internal cohesion but does reinforce the notion that the variables are operating in clusters.
A principal component analysis with varimax rotation (see Table 2 ) supports the idea that the variables are operating in smaller clusters. Thus, career, predicted OP score and topic in the subject load significantly on factor 1, guidance teacher and parent advice load significantly on factor 2 and friends, while teacher reputation and the line on the selection form on which the subject appears load significantly on factor 3.
Males appear to be more influenced by a number of the variables of interest (Table 3) : these are career, line, and the topics in the subject. Females are more influenced than males by friends, OP score and teacher reputation. The scores of the females exhibit a higher level of dispersion but this may be influenced by the fact that there were significantly more male than female students involved in study.
It is surprising to note that only one of the variables (career) reveals a significant difference between males and females where = 0.05 while a second variable (topics) is significant with = 0.10. (See Table 4 .). 
Conclusions and Implications
Based on our findings we conclude that the variables identified during our informal analysis of reasons for choosing I.P.T. in year 11 and 12 do indeed appear to influence students when making this important decision. Although the intercorrelations across all variables were rather disappointing, three groups of variables emerged and each variable was accommodated within one of the three groups.
We present a preliminary research model of the key variables influencing students decision to choose I.P.T. as a final years subject in secondary school in rural / regional Australia (see Figure  1) ..
In terms of our stated questions, we find the following:
• There is evidence to suggest that the eight variables are valid predictors of the choice of I.P.T. as a senior secondary subject. None of the eight variables were insignificant in terms of their influence.
• There was substantial variation as regards the extent of influence of the eight variables.
• We believe that the results of this study do provide some insights into the drop-off in numbers of students enrolling in information systems / computer science courses. We will examine this in more detail below.
• Although the results did show some gender differences, their impact was limited.
The study suggests that students in rural / regional Australia do not mirror their urban counterparts when it comes to what influences them to take I.P.T. at secondary school. A striking example is the influence of friends, especially amongst female students. While the female students were more influenced by friends than the male students, the level of influence was much lower than previous research would suggest. The results of this study suggest that students are strongly driven by career related issues when it comes to choosing I.P.T. These students are driven more by the extrinsic rewards offered by I.P.T. than by the intrinsic nature of the subject. This is a very important consideration for the I.T. industry, including those involved in training the I.T. professionals of tomorrow. There is little doubt that key attractions of a career in information technology have in recent times been a perceived ready supply of jobs and good salaries. These extrinsic factors related to a career in information technology have lost much of their lustre in the last two to three years. It could thus be that the factors which attracted so many students to I.T. are now acting as disincentives. Of particular concern is the number of potentially strong students who are now attracted to other fields.
While the influence of the career-related variables is beyond question, it must be conceded that the third most influential variable related to the topics in the subject. This variable is clearly associated with intrinsic rewards and motivations but it does not seem to act in concert with other variables. It is correlated with the apparently unrelated variables influence of friends and line on the selection form on which I.P.T. appears. Both of the latter variables are substantially less powerful than the topics variable.
We expected significant gender differences as regards the reason for choosing I.P.T. but were surprised to find a significant difference on only one variable and a tendency towards significance for a second. When the two variables involved are examined in more detail an interesting gender difference does emerge. Males were significantly more influenced than females by issues directly related to future career, while females did appear to be more influenced than males by a direct interest in the topics involved in the subject. We argue that this does not mean females are more interested in I.P.T. as a subject than males. Rather, it suggests that those females who chose I.P.T. were driven more by intrinsic motivators than their male counterparts. The evidence for this is not very strong, however, and we hope to build on it during the next phase of our research. Our findings indicate a substantive degree of rational thinking and maturity in the decision making process. These students would appear to be balancing the advice of parents and career guidance officers with their own research into career options, curriculum content and the importance of a good O.P. Paradoxically, this rational behaviour is offset by a degree of irrationality. Some students are influenced strongly by their friends, the perceived reputation of the teacher or simply the line on which IPT appears on the selection form. There appears to be some students, particularly those who use the 'line' method, whose decision is largely random. We suggest that these students have limited information about the options available to them and require appropriate information and advice.
